Inhalation toxicity study on rats exposed to titanium tetrachloride atmospheric hydrolysis products for two years.
Rats were exposed to TiCl4 hydrolysis products by inhalation exposure at aerosol concentrations of 0, 0.1, 1.0, and 10 mg/m3 for 6 hr/day, 5 days/week for 2 years. There were no abnormal clinical signs, body weight changes, or excess mortality in any exposed groups. No pathological changes other than a mild rhinitis were observed at 0.1 mg/m3. At 1.0 mg/m3, the incidence of mild rhinitis and tracheitis was increased. The lungs showed a minute dust-laden macrophage (dust cell) reaction with slight Type II pneumocyte hyperplasia in alveoli adjacent to the alveolar ducts. The pulmonary response at the 1.0 mg/m3 satisfied the biological criteria for a nuisance dust. At 10 mg/m3, extrapulmonary particle deposition occurred in the tracheobronchial lymph nodes, liver, and spleen without any tissue response. An increased incidence of rhinitis, tracheitis, and dust cell response with Type II pneumocyte hyperplasia, alveolar bronchiolarization, foamy dust cell accumulation, alveolar proteinosis, cholesterol granuloma, and focal pleurisy was also observed. The pulmonary lesions developed in the alveolar duct region where dust cells had accumulated and had provoked a chronic tissue response. In addition, a few well-differentiated, cystic keratinizing squamous carcinomas were developed from alveoli showing bronchiolarization with squamous metaplasia in the alveolar duct region. No tumor metastasis was found in other organs. The lung tumors were a unique type of experimentally induced tumor and have not been seen usually in man or animals. Therefore, the relevance to man of this type of lung tumor is highly questionable.